doknot in the virus RNA that induces a ribosomal frameshift. Presence of NS1' protein is also observed in other Flavivirus that are neuroinvasive, and when NS1' production is suppressed, neuroinvasiveness is reduced. 1 This evidence gives grounds to suggest that the ZIKV-NS1' occurring in the Asian lineage is responsible for neuro-tropism, which causes the neuro-pathologies associated with ZIKV infection, of which microcephaly is the most devastating. The existence of ZIKV-NS1', which only exists in the Asian lineage, was inferred through bioinformatic methods, and it has yet to be experimentally observed. If its occurrence is confirmed, it will be a potential target in fighting the neuro-diseases associated with ZIKV. encodes three structural proteins and seven non-structural (NS) proteins. 2 ZIKV was first isolated in Africa, 3 and subsequently an Asian lineage was also reported. 4, 5 Neurological complications such as Guillain-Barré syndrome in adults in French Polynesia and microcephaly in newborns in Brazil were associated with the Asian ZIKV lineage. [6] [7] [8] There is well-known evidence of neurological problems associated with Flavivirus genus. 9 In particular, for JEV and WNV, the production of an eleventh protein related to the viral neuroinvasiveness was observed, the NS1'. 1, 10 This protein was first observed in the 80s in JEV-infected cells, 11 and its production mechanism was recently discovered. 10 NS1' is produced as the result of a -1 ribosomal frameshift at the 5' end of the NS2A coding sequence, which consists of the NS1 protein with the addition of 52 more residues. 12 2
Zika virus (ZIKV) is an
The -1 ribosomal frameshift occurs through a pseudoknot formation preceded by a 'slippery' heptanucleotide, which is followed by a 'spacer' region. 13 This mechanism is also observed in other viruses. 14 Here, using bioinformatic approaches, we investigated the likelihood of a ribosomal frameshift Studies in JEV and WNV show that the addition of mutations in nucleotide which makes it difficult for the pseudoknot in viral RNA to form, correlates with the reduction of neuroinvasiveness in mice. 1, 19, 20 It is plausible to assume that ZIKV neuroinvasiveness may be related to the occurrence of ZIKV-NS1', just like to the NS1' observed in JEV and WNV. ZIKV-NS1' is expected to be rarely expressed, similarly to NS1' for JEV and WNV, but should be experimentally detectable in a straightforward manner.
A recent study of ZIKV with x-ray crystallography showed pseudoknot formation in its RNA, and these structures were associated with exonuclease Xrn1 resistance, which also points to the importance of fully understanding pseudoknot formation and function. 21 
Methods
The frameshift mechanism consists of a 'slippery' heptanucleotide followed by a 'spacer' region of 5-9 nucleotides and then a stable RNA secondary structure such as a pseudoknot. ((((..((((........))) )...))))))) 
